A Gram-stain-negative, facultative anaerobic, yellow-pigmented, rod-shaped, non-flagellum and non-motile bacterial strain, designed C9-11 T , was isolated from mangrove sediment in Zhangzhou, Fujian Province, China. Growth was observed at temperatures from 15 to 37 C (optimum 30 C), at salinities from 0 to 4 % (optimum 0.5-2 %) and at pH from 6 to 8 (optimum 7). Phylogenetic analysis based on 16S rRNA gene sequence revealed that strain C9-11
The genus Altererythrobacter (family Erythrobacteraceae, order Sphingomonadales, class Alphaproteobacteria, phylum Proteobacteria) was proposed by Kwon et al. [1] and the description was emended by Xue et al. [2] and Xue et al. [3] . At the time of writing, the genus Altererythrobacter comprised 26 species. The members of the genus Altererythrobacter are distributed in different environments. Until now, 17 species of them were isolated from the marine environments [1, [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] , two species were isolated from desert [2, 19] , and other species were isolated from air [3] , freshwater wetland [20] , estuary [21] , Yundang Lagoon [22] , rhizospheric soil of wild rice [23] , mountain soil [24] and mudstone core [25] . Most members of the genus Altererythrobacter are Gram-stain-negative, non-motile, rod-shaped and produce yellow or orange-red colonies, and all lack bacteriochlorophyll a. The major respiratory quinone is ubiquinone 10 and the polar lipid profile mainly contains phosphatidylethanolamine, phosphatidylglycerol, diphosphatidylglycerol, phosphatidylcholine and sphingolipid. 
10
À3 and 10 À4 were selected and 100 µl portion was spread on 2216 E agar (5 g peptone, 1 g yeast extract, 0.0744 g KH 2 PO 4 , 0.002 g Fe 2 (SO 4 ) 3 , 12 g agar, 750 ml aged seawater, 250 ml distilled water, pH 7.0-7.2). The plates were aerobically incubated in the dark at 30 C for 7 days. Individual colonies of distinct morphology were sieved and further purified three times and stored at À80 C with 20 % (v/v) glycerol.
The genomic DNA extraction and PCR amplification of the 16S rRNA gene of strain C9-11
T were carried out as described previously [12] . Purification of the PCR product was carried out using the EasyPure Quick Gel Extraction Kit (Transgen Biotech). The purified PCR product was cloned into vector pMD19-T and sequenced. The closely related taxa were obtained from the GenBank database and the EzTaxon-e server (https://www.ezbiocloud.net/, [26] ). Phylogenetic analysis was performed using the program MEGA 7.0 [27] , Distance matrices were calculated according to the Kimura two-parameter model. Phylogenetic trees were inferred using the neighbour-joining [28] , minimumevolution [29] and maximum-likelihood methods [30] . Bootstrap values were determined based on 1000 replications.
The almost-complete 16S rRNA gene sequence (1450 bp) of strain C9-11 T was obtained. Phylogenetic analysis of strain C9-11
T based on the 16S rRNA gene sequence indicated that this strain belonged to the family Erythrobacteraceae, forming a robust clade with Altererythrobacter oceanensis Y2 T within the genus Altererythrobacter (Fig. 1) . Clustering results using the maximum-likelihood (Fig. S1 , available in the online Supplementary Material) and minimum-evolution (Fig. S2 ) approaches were similar to that obtained using the neighbour-joining (Fig. 1) method. Its closest relatives were A. oceanensis Y2 T (96.8 %), Altererythrobacter marinus H32 T (96.5 %) and lower (<96.5 %) sequence similarity to the all other type strains based on 16S rRNA gene sequencing. The DNA G+C content was determined by whole-genome sequencing of strain C9-11
T and the genome sequence data have been deposited in Genbank. The DNA G+C content of strain C9-11 T was 63.5 mol% and was in the range previously reported for species of the genus Altererythrobacter (54.5-67.5 mol%).
Cellular morphology was examined by transmission electron microscopy (model JEM-2100HC; JEOL) with cells grown on 2216 E agar (pH 7.0) at 30 C for 48 h. Colony morphology was examined using cultures grown on 2216 E agar for 2 days. Gliding motility was observed in semi-solid medium [31] . The presence of flexirubin-type pigments was assessed using the bathochromic shift test with 20 % KOH, as described by Bernardet et al. [32] . Cellular pigments were examined by registration of the in vitro absorption spectrum of a methanol extract of cells as described previously by Yang et al. [13] . The Gram reaction was determined by using the Gram stain kit (Solarbio) according to the manufacturer's instructions. Anaerobic growth was assessed in 2216 E agar with anaerobic incubator (YQX-T; Shanghai Xiren Instrument) at 30 C for 2 weeks. The carbon source assimilation of maltose monohydrate, L-rhamnose, D-glucose, L-arginine, sucrose and D-mannitol were evaluated according to the method of Shirling and Gottlieb [33] and Locci [34] . Growth at various temperatures (4, 10, 15, 20, 30, 37, 40, 45 C) was assessed after 15 days of incubation
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Altererythrobacter aestiaquae HDW-31 on 2216 E agar. The NaCl concentration range and optimum for growth were determined in NaCl-free 2216 E agar (per litre distilled water: 5.0 g peptone, 1.0 g yeast extract, 0.0744 g KH 2 PO 4 , 0.002 g Fe 2 (SO 4 ) 3 , 12 g agar, pH 7.0), supplemented with various concentrations of NaCl [0-3.0 % (w/v) at 0.5 % intervals and 3.0-12.0 % at 1 % intervals]. The pH range and the optimum pH for growth were determined in NaCl [2 %(w/v)] 2216 E broth (5 g peptone, 1 g yeast extract, 0.0744 g KH 2 PO 4 , 0.002 g FeSO 4 , 1 l distilled water, 20 g NaCl) because the NaHCO 3 /Na 2 CO 3 buffer did not dissolve in aged seawater. The pH [4-11 (in increments of 1 pH units)] of 2216 E broth was adjusted prior to sterilization using the following buffers: citric acid/ sodium citrate buffer (pH 4-5), KH 2 PO 4 /NaOH buffer (pH 6-8), NaHCO 3 /Na 2 CO 3 buffer (pH 9-10) and Na 2 HPO 4 / NaOH buffer (pH 11-12) and reconfirmed after sterilization as described by Yang et al. [13] . Catalase activity was determined by addition of 3 % (w/v) hydrogen peroxide to exponential-phase colonies, and the oxidase reaction was tested by using 1 % (w/v) N,N,N¢,N¢-tetramethyl-p-phenylenediamine dihydrochloride. Hydrolysis of starch, chitin, casein, gelatin, urea, xylose, acid hydrolysed casein and Tweens 20, 40, 60 and 80 was tested using 2216 E agar supplemented with 0.5 % (w/v) starch and 1 % (w/v) of the other substrates. Results were examined twice after growth on agar plates for 3 and 5 days. Susceptibility to antibiotics was tested on 2216 E agar at 30 C for 3 days by using antibiotic discs (Oxoid). Further biochemical tests were conducted using the API 20E and API 20NE test kits (bioM erieux) at 30 C for 2 days the API ZYM test kit (bio-M erieux) at 30 C for 24 h according to the manufacturer's instructions. All the commercial kits were inoculated with bacterial suspensions prepared in 2 % (w/v) NaCl. Two reference type strains A. oceanensis Y2 T and A. marinus H32 T were tested at the same time in this study.
The cells of strain C9-11 T were Gram-stain-negative, facultative anaerobic, rod-shaped (Fig. 2) , non-flagellum and non-motile. On 2216 E agar, forms smooth yellow colonies with regular edges that are 0.5-2 mm in diameter after 72 h incubation at 30 C, opaque and raised in the centre. The bacteriochlorophyll a is not detected, but the methanol extracts of colonies displayed a typical spectrum of carotenoid pigment with maximum absorption at 450 and 475 nm. Flexirubin-type pigments are not produced. Strain C9-11 Table 1 .
Fatty acids of strain C9-11 T , A. oceanensis Y2 T and A. marinus H32
T in whole cells grown on 2216 E agar at 30 C for 48 h were extracted, saponified and esterified using the standard protocol of MIDI (Sherlock Microbial Identification System, version 6.0). The fatty acids were analysed by GC (Agilent Technologies 6850) and identified by using the TSBA 6.0 database of the Microbial Identification System [35] . As shown in Table 2 , the major fatty acids of strain of C9-11 T were C 18 : 1 !7c (41.6 %), C 17 : 1 !6c (15.4 %), 11-methyl C 18 : 1 !7c (8.1 %), summed feature 3 (comprising C 16 : 1 !7c and/or C 16 : 1 !6c 7.4 %) and C 16 : 0 (6.2 %). Overall, the main fatty acid compositions of strain C9-11 T was consistent with the two reference strains, but it can be differentiated from other species based on the percentage of major fatty acids. The respiratory quinone of strain C9-11
T was analysed using HPLC as described by Collins [36] . The predominant respiratory quinone was ubiquinone-10. This trait was in accordance with the properties of the genus Altererythrobacter.
Polar lipids were extracted using a chloroform/methanol system and analysed using one-and two-dimensional TLC, as described previously [37] . Merck silica gel 60 F 254 aluminium-backed thin-layer plates were used in TLC analysis. The plate dotted with sample was subjected to two-dimensional development, with the first solvent of chloroform-methanolwater (65 : 25 : 4, by vol.) followed by second solvent of chloroform-methanol-acetic acid-water (85 : 12 : 15 : 4, by vol.). Total lipid material was detected using molybdatophosphoric acid and specific functional groups were detected using sulfuric acid/ethanol [37] . The phosphatidylethanolamine, diphosphatidylglycerol, phosphatidylcholine, phosphatidylglycerol, sphingoglycolipid, two unidentified glycolipids and four unknown polar lipid were present in strain C9-11 T (Fig. S3) . The polar lipid profile of genus Altererythrobacter mainly contains phosphatidylethanolamine, diphosphatidylglycerol, phosphatidylcholine, phosphatidylglycerol and sphingolipid. Therefore, the polar lipid profile of strain C9-11
T was similar with the genus Altererythrobacter.
On the basis of morphological, physiological and chemotaxonomic characteristics, together with data from 16S rRNA gene sequence comparisons. Strain C9-11
T should be assigned to a novel species within the genus Altererythrobacter, for which the name Altererythrobacter mangrovi sp. nov. is proposed.
DESCRIPTION OF ALTERERYTHROBACTER MANGROVI SP. NOV.
Altererythrobacter mangrovi (man.gro¢vi, N.L. gen. n. mangrovi of or belonging to a mangrove wetland).
Cells are Gram-stain-negative, facultative anaerobic, rodshaped (0.3-0.6 µm in diameter and 0.8-1.9 µm in length, Fig. 2 ), non-flagellum and non-motile. On 2216 E agar, forms smooth yellow colonies with regular edges that are 0.5-2 mm in diameter after 72 h incubation at 30 C, opaque and raised in the centre. Growth occurs at 15-37 C (optimum 30 C), at pH 6-8 (pH 7) and at NaCl concentrations of 0-4 % (w/v), with optimal growth at 0.5-2 % (w/v); but growth does not occur in the absence of NaCl. The major respiratory quinone is ubiquinone 10. The bacteriochlorophyll a is not detected, but the methanol extracts of colonies displayed a typical spectrum of carotenoid pigment with maximum absorption at 450 and 475 nm. Flexirubin-type pigments are not produced. Positive for catalase and oxidase, and hydrolysis of Tweens 20, 40 and 60. Negative for hydrolysis of starch, casein, xylose, chitin, acid hydrolysed casein, urea, gelatin and Tween 80. [5] . Data for assimilation of carbon resource, API ZYM, API 20E and API 20NE for all three strains were done at the same time in this study. All strains were weakly positive for assimilation of D-mannitol; In API ZYM strips, all strains were positive for esterase lipase (C8), leucine aminopeptidase, valine aminopeptidase, cystine aminopeptidase; weakly positive for lipase (C14); negative for a-galactosidase, N-acetyl-b-glucosaminidase, a-mannosidase and a-fucosidase. In API 20NE tests, all strains were positive for assimilation of D-glucose; weakly positive for assimilation of D-mannose, potassium gluconate, adipic acid and trisodium citrate; negative for indole production, urease, assimilation of D-mannitol, capric acid and phenylacetic acid. In API 20E strips, all strains were only positive for acetoin production; +, Positive; W, weakly positive; À, negative; ND, not determined. 
API 20NE results
Reduction of nitrate to nitrite The type strain is C9-11 T (=MCCC 1K03311 T =JCM 32056 T ), isolated from a mangrove sediment sample collected from Yunxiao Mangrove National Nature Reserve in Zhangzhou, Fujian province, China in September 2016. The G+C content of the type strain is 63.5 mol%. *Summed features are groups of two or three fatty acids that could not be separated by GLC using the MIDI system. Summed feature 3 contained C 16 : 1 !7c and/or C 16 : 1 !6c; summed feature 5 contained C 18 : 2 !6, 9c and/or C 18 : 0 ante; summed feature 6 contained C 19 : 1 !11c and/or C 19 : 1 !9c; summed feature 9 was listed as iso-C 17 : 1 !9c and/or C 16 : 0 10-methyl.
